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PURPOSE OF COMPLIANCE TEST 
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1 . PURPOSE OF COMPLIANCE TEST 

Tests were conducted on a 2004 Saturn Ion 4-door Sedan, manufactured by Saturn 
Corporation, to determine compliance with FMVSS 207, "Seating Systems". The purpose of this 
standard is to reduce the number of deaths and injuries that may be caused by the failure of 
seats, their attachment hardware, and their installation when said failure results from the forces 
on the seat in a vehicle impact. 

All tests were conducted based on the current National Highway Traffic Safety 
Administration (NHTSA), Office of Vehicle Safety Compliance (OVSC) Laboratory Procedures, 
TP-207-09, dated June 18, 1992, and corresponding KARCO Engineering, LLC test procedure 
KTP-207, dated August 2, 2002. Detailed procedures for receiving, inspecting, testing and 
reporting of test results are described in the test procedures and are not repeated in this report. 

This report is organized in sections containing pertinent test information and data tables 
as follows; 

Section 2 - Compliance Test Procedure and Data Summary 

Section 3 - Compliance Test Data 

Section 4 - Noncompliance Data (if applicable) 

Appendix A - Photographs 

Appendix B - Data Plots 

Appendix C - Test Equipment List and Calibration Information 
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SECTION 2 
COMPLIANCE TEST PROCEDURE and DATA SUMMARY 
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2. COMPLIANCE TEST PROCEDURE AND DATA SUMMARY 

A 2004 Saturn Ion 4-door Sedan was subjected to FMVSS 207 compliance testing on 
July 15 through August 18, 2004. All tests were conducted at KARCO Engineering, LLC in 
Adelanto, California. Summary data is shown on Data Sheet No. 2. The following tests were 
performed: 

• Receiving inspection 

• Aft moment tests on front seat backs 

• Aft load tests on front seat frames and adjusters 

• Forward load tests on front seat frames and adjusters 

• Forward load tests on front set frames and adjusters, including FMVSS 210 
Loads 

• Forward load test on rear seat cushions and seat backs 

The tests were conducted per the FMVSS 207 test procedure. The significant aspects of 
the test procedure are described in the following paragraphs. 

2.1 Test Vehicle Inspection. The test vehicle was inspected to verify that all seat, restraint 
systems and seat belt assembly anchorage systems are complete and the seat adjusting 
mechanisms are working properly. 

2.2 Test Vehicle Preparation and Pre-test Measurements. The test vehicle was securely 
mounted to the test fixture and connected to the appropriate number of hydraulic actuators. 
Lateral spacing of the individual seat anchorages were measured and all other angular and 
dimensional measurements were verified to be in compliance with the requirements of the 
subject safety standards. The components were weighed and their centers of gravity 
determined. 

2.3 Static Load Tests-General Performance Requirements. 

When tested in accordance with S5, each occupant seat, other than a side-facing seat or 
a passenger seat on a bus, shall withstand the following forces: 

(a) In any position to which it can be adjusted — 20 times the weight of the seat applied 
in a forward longitudinal direction; 
(Continued on next page) 
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2. (Continued) 



(b) In any position to which it can be adjusted — 20 times the weight of the seat applied 
in a rearward longitudinal direction; 

(c) For a seat belt assembly attached to the seat — the force specified in subparagraph 
(a), if it is a forward facing seat, or subparagraph (b), if it is a rearward facing seat, in 
each case applied simultaneously with the forces imposed on the seat by the seat 
belt assembly when it is loaded in accordance with section S4.2 of Federal Motor 
Vehicle Safety Standard No. 210; and 

(d) In its rearmost position — a force that produces a 3,300 inch-pound moment about 
the seating reference point (SRP) for each designated seating position (DSP) that 
the seat provides, applied to the upper cross-member of the seat back or the upper 
seat back, in a rearward longitudinal direction for forward-facing seats and in a 
forward longitudinal direction for rearward -facing seats. 

(e) To meet FMVSS 210 requirements, the anchorages, attachment hardware, and 
attachment bolts for all Type 2 and automatic seat belt assemblies that are installed 
to comply with Standard No. 208 (49 CFR 571.208) shall withstand 3,000 pound 
forces when tested in accordance with S5.2. 
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SECTION 3 
COMPLIANCE TEST DATA 
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3. COMPLIANCE TEST DATA 

The results of FMVSS 207 compliance tests that were conducted on the 2004 Saturn Ion 
4-door Sedan on July 15, through August 18, 2004, to determine compliance with FMVSS 207, 
"Seating Systems" are presented in this section. No performance failures were identified for the 
vehicle tested. 
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DATASHEET NO. 1 
TEST VEHICLE RECEIVING INSPECTION 



VEHICLE 


YEAR 


2004 


MAKE 


Saturn 


MODEL 


Ion 


BODY STYLE 


4-door Sedan 


NHTSA NO. 


C40104 


VIN 


1G8AF52F94Z1 29223 


BUILD DATE 


09/03 


TEST DATE 


07/15/04-08/18/04 


TEST LABORATORY 


KARCO ENGINEERING, L.L.C. 



First compliance test by laboratory for this vehicle is S207 test. 



Yes 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 
1.7 



No (Go to item 2) 



Label test vehicle with NHTSA Number 

Verify ail options on the "window sticker" are present on the vehicle 

Verify tires and wheel rims are new and the same as listed 

Verify there are no dents or other interior or exterior flaws 

Verify the glove box contains an owner's manual, warranty document, 
consumer information, and extra keys 

Verify the vehicle is equipped with the proper fuel filler cap 

If the vehicle has been delivered from the dealer, verify the vehicle has been 
properly prepared and is in running condition 



Verify seat adjusters are working 
X Yes No 



Verify there is a seat belt at each seating position 
X Yes No 



Without disturbing the integrity of each seat belt and anchorage, verify that each seat belt is 
attached to the anchorage. For seat belts that are attached to the seat, also verify the seats are 
attached to the seat anchors and the seat anchors are attached to the vehicle. 
X Yes No 



RESULTS OR RECEIVING INSPECTION: 



PASS - - 
FAIL - - 

CONDITIONAL -- 
REMARKS: 



RECORDED BY: MARK A. KRATZKE 



APPROVED BY: MATTHEW A. IVORY 



DATE: 



DATE: 
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DATA SHEET NO. 2 
SEATING SYSTEM TEST RESULTS 



VEHICLE 


YEAR 


2004 


MAKE 


Saturn 


MODEL 


Ion 


BODY STYLE 


4-door Sedan 


NHTSANO. 


C40104 


VIN 


1G8AF52F94Z129223 


BUILD DATE 


07/03 


TEST DATE 


July 01, 2004 


TEST LABORATORY 


KARCO ENGINEER 


NG, L.L.C. 



LEGEND: Wa - Weight of Seat Assembly 
Wb - Weight of Seat Back 
Wc - Weight of Seat Cushion 
Z - Distance from Seat SRP to Uppermost Crossmember = 180 " 



FOR FRONT 


" BUCKET SEATS - - LEFT SIDE 








COMPONENT 


LOAD 

DIRECTION 


COMPONENT 
WEIGHT (lbs) 


REQUIRED 
LOAD (lbs) 


ACTUAL 
LOAD (lbs) 


PEAK 

MOMENT 
(in-lbs) 


ATTACHMENT 
(PASS/FAIL) 


Seat Back 


Forward 


Wb = N/A 


20 x Wb = N/A 


N/A 


N/A 


N/A 


Seat Assy. 


Forward 


Wa = 50 


20xWa=1000 


993.3 


N/A 


PASS 


Rearward 


Wa=50 


20xWa= 1000 


992.9 


N/A 


PASS 


Seat Back 
Moment 


Rearward 


N/A 


3275 in-lb/Z 


178.4 


3211.2 


PASS 


FOR FRONT 


" BUCKET SEATS - - RIGHT SIDE 


COMPONENT 


LOAD 

DIRECTION 


COMPONENT 
WEIGHT (lbs) 


REQUIRED 
LOAD (lbs) 


ACTUAL 
LOAD (lbs) 


PEAK 

MOMENT 
(in-lbs) 


ATTACHMENT 
(PASS/FAIL) 


Seat Back 


Forward 


Wb = N/A 


20xWb = N/A 


N/A 


N/A 


N/A 


Seat Assy. 


Forward 


Wa = 44 


20xWa = 880 


877.5 


N/A 


PASS 


Rearward 


Wa = 44 


20 x Wa = 880 


877.9 


N/A 


PASS 


Seat Back 
Moment 


Rearward 


N/A 


3275 in-lb/Z 


178.8 


3218.4 


PASS 



(Continued on next page) 
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FOR FRONT BUCKE" 


DATA SHEET NO. 2 (Continued) 

r SEATS --COMBINED 






COMPONENT 


LOAD 

DIRECTION 


COMPONENT 
WEIGHT (lbs) 


REQUIRED LOAD 
(lbs) 


ACTUAL 
LOAD (Ibs) 


ATTACHMENT 
(PASS/FAIL) 


Driver Lap Belt 


Forward 


N/A 


3,000 ibs, -10, -50 


2969.6 


PASS 


Driver Shoulder Belt 


Forward 


N/A 


3,000 lbs, -10, -50 


2967.2 


PASS 


Center Lap Belt 


Forward 


N/A 


5,000 Ibs, -10, -50 


N/A 


N/A 


Passenger Lap Belt 


Forward 


N/A 


3,000 lbs, -10, -50 


2996.4 


PASS 


Passenger Shoulder Belt 


Forward 


N/A 


3,000 lbs, -10, -50 


2976.3 


PASS 


Driver Seat Assembly 


Forward 


Wa = 54 


20xWa = 1080 


992.6 


PASS 


Passenger Seat Assembly 


Forward 


Wa = 42 


20 x Wa = 840 


877.1 


PASS 



LEGEND: Wa - Weight of Seat Assembly 

Wb - Weight of Seat Back 
Wc - Weight of Seat Cushion 
Z - Distance from Seat SRP to Uppermost Crossmember = N/A 

FOR REAR SEATS - - 



COMPONENT 


LOAD 

DIRECTION 


COMPONENT 
WEIGHT (lbs) 


REQUIRED 
LOAD (lbs) 


ACTUAL 
LOAD (lbs) 


PEAK 

MOMENT 
(in-lbs) 


ATTACHMENT 

(PASS/FAIL) 


Cushion 


Forward 


Wc = 12 


20 x Wc = 240 


231.6 


N/A 


PASS 


Left Back 


Forward 


Wb = 14 


20 x Wb = 280 


275.1 


N/A 


PASS 


Right Back 


Forward 


Wb = 26 


20 x Wb = 520 


517.2 


N/A 


PASS 



COMMENTS: 



RECORDED BY: MARK A. KRATZKE 



DATE: 



07/02/04 



APPROVED BY: MATTHEW A. IVORY 



DATE: 



07/02/04 
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DATA SHEET NO. 3 
SEAT BACK ANGLES 



VEHICLE 


YEAR 


2004 


MAKE 


SUZUKI 


MODEL 


VERONA 


BODY STYLE 


4-door Sedan 


NHTSA NO. 


C40502 


VIN 


1G8AF52F94Z129223 


BUILD DATE 


07/03 


TEST DATE 


July 01, 2004 


TEST LABORATORY 


KARCO ENGINEERING, L.L.C. 



LAP BELT ANCHORAGES; 



SEAT 


SEATING 
POSITION 


SPECIFIED ANGLE 

RANGE ABOVE 

HORIZONTAL 


MEASURED 

ANGLE 


DOES BELT 

SECURELY FIT 

ON PELVIS? 


l/B 


O/B 


FRONT 


Left 


30 to 75 degrees 


41 


25 


YES 


Center 


30 to 75 degrees 


N/A 


N/A 


N/A 


Right 


30 to 75 degrees 


38 


18 


YES 


REAR 


Left 


30 to 75 degrees 


37 


40 


YES 


Center 


30 to 75 degrees 


48 


48 


YES 


Right 


30 to 75 degrees 


48 


38 


YES 



SHOULDER BELT ANCHORAGES: 



SEAT 


SEATING 

POSITION 


SPECIFIED ANGLE RANGE ABOVE 
OR BELOW HORIZONTAL 


MEASURED ANGLE 


FRONT 


Left 


0-80 degrees above 


11° 


0-40 degrees below 


N/A 


Right 


0-80 degrees above 


7° 


0-40 degrees below 


N/A 


REAR 


Left 


0-80 degrees above 


N/A 


0-40 degrees below 


6° 


Center 


0-80 degrees above 


N/A 


0-40 degrees below 


11° 


Right 


0-80 degrees above 


N/A 


0-40 degrees below 


6° 
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DATA SHEET NO. 4 
REPORT OF VEHICLE CONDITION AT THE COMPLETION OF TESTING 



VEHICLE 


NHTSA NO. 


C40502 


TEST DATE 


July 01, 2004 


CONTRACT NO. 


DTNH22-01-C-31025 


VIN 


1G8AF52F94Z1 29223 


SEAT CONFIGURATION 




VEHICLE OR SEAT MANUFACTURER 


SUZUKI MOTOR COMPANY 


TEST LABORATORY 


KARCO ENGINEERING, L.L.C. 



The vehicle was inspected upon arrival at the laboratory for the test and found to contain ail of the 
equipment listed below. All variances have been reported within 2 working days of vehicle arrival, by 
letter, to the NHTSA Industrial Property Manager (NAD-30), with a copy to the OVSC COTR. The vehicle 
is again inspected, after the above test has been conducted, and all changes are noted befow. The final 
condition of the vehicle is also noted in detail. 



TEST VEHICLE INFORMATION 


Manufacturer 


SUZUKI MOTOR 
COMPANY 


VIN 


1G8AF52F94Z129223 


Manufacturing Date 


07/03 


Delivery Date 


04/06/04 


Dealer 


LANCASTER AUTO 
GROUP 


NHTSA No. 


C40502 


Odometer Reading (mi.) 


64 


Fuel Type 


GAS 


Engine Displacement 


2.5 LITERS 


Cylinders 


4 


Transmission 


AUTOMATIC 


Final Drive 


FRONT 


Engine Placement 


TRANSVERSE 


Color 


TEAL 


Tire Press./Max. Cap. Front 


44 psi 


Cold Tire Press. Front 


30 psi 


Tire Press./Max. Cap. Rear 


44psi 


Cold Tire Press. Rear 


30 psi 


Recommend Tire Size 


P205/65R15 


Type of Spare 


P205/65R15 


Tire Size on Vehicle 


P205/65 R15 


Manufacturer 


KUMHO 


GVWR 


4279 


Cargo Capacity 


898 


GAWR Front 


2165 


GAWR Rear 


2114 


Air Conditioning 


YES 


Power Steering 


YES 


Power Brakes 


YES 


AM/FM/Cassette 


YES 


Disc Brakes (Front) 


YES 


Disc Brakes (Rear) 


YES 


Power Windows 


YES 


Tilt Steering 


YES 


Anti-lock Brakes (ABS) 


NO 


Power Seats 


NO 


Driver Airbag 


YES 


Passenger Airbag 


YES 



Test Vehicle Condition: FRONT OF VEHICLE WAS REMOVED, SEATS WERE TESTED. 
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APPENDIX A 
PHOTOGRAPHS 



207-KAR-04-005 



«a&!aja:«Hjpa^ 




ffdH::}!: 



: -as-Hiii: 



aaasaa 
: wasm. 



iiH!HaJ«{iH1!il!iHil!!H:::iili!HH 
ISixiffiHi&iilBixiH-ii: 
«Hi-iilK:!:i!:i:lHiHiii:; 

aaaaaaaaaaaaaia 
saaaaaasaaaaL::.: 
aaaaaaaaaaaaaas 



jiajasaajiaa 



iaaaaaaaauaaH 

:!J! ai&aiaaaai 

)| |||ia:J:r:{:}|Hj 

:;tt::l:!:it!H:t:;i: 

aaaaaaaaaai 
aaaasaasit 



■ F! yo i '<= A-1 : Lett r -mi (as ■ f «??s «»nrt )■ 




f W 1 1 M W 1 W m f TTf « W IT H ttf WM TTTt f t M *f W l tt tt 



...... u jaaaaaa..... 

iaaasaaaiaaaaaaaaaiaaaam 

aaiuaaaaaaaiiaaiaaaaai 
aaaaaaaaaaaaaaaaaan: 

H«a«H3jmmaffiaini!Ej-:ia: 







|.ifH;-» /i-^' I.Rfl ::•"• '.:«; fii:ci:iw«jJ) 







*1 
:S::ili 

lit 
MM: 




.ustttttttimm 

■mmmmmmi „„„ 

£H::»i3!:l::Hi:iim:H:!!H::H^ 



V'mwr- 



rr<i.\ r . ; !5r" ?• '«?nr v*f ~! Rfjniv^ J 




l : :t|iirR ,!-,.«■ ft^r-.rSkid (ii:; Rri^viidl 




! : -os;t- J>-' : - V-sinidi; Moi^ttc itsiT^FSlfcrs 








: ; iS;m: A'S AS &!<r-W.;-^'i Sua! r: hut* iiiAl »»jJ:1 JtiSesia. P?-=t»r «>?•■: :=:-. r'K-i'Sii* 




Rtjli::: .v. :«l: )'." Vb'frt.f1* afl Ke:U r'bfMi lilhJ fc-ih-IS. r'sisi-J-X-r".- 'J-:!* I ■*'>-?- : -?•." 



r niiiiiiii i iintiiin i ii i ii i i ii iH mri i miiiiiiiiiiiiiiiiiiiiii i iiiimiimimmiii aHiiHiHi] 




'.fV'u:;li ii; - ?l£: '{:{.:: 




Fw.-.nv. A. ■:?.: .vl LtiaJ on S-ri'. "fdlHIi J>r-3 Art--™?- :!P"nrr. r-iir. I^-Tit:;: if.;j::;t: in piiiibyi^v": d i!ii:ij;rir:U 




!'.;-.:. -{i w-fv r ?.:■#%: a | nnH or :?.*■«; f-miri: nr.i /icijun^-f. ."r-Vrtr :: ,«.<•*■ ^rn TftS 




':»»": ■ A-liO: l'"t«src- i. -?•■■:! 0* ftf-st ; : '-nmn nn.-( .Vr."^.-!-? Ortorr. 5Mn, r-.-.-.--"rK 



i i ii i ii i iiiii i ii i ii i ii i ii i ii i ii i ii i ii i ii i ii i ii i ii i ii i ii i ii i ii i ii i ii i ii i ii i iiiii i ii i iiimi i ii i ii i ii i ii i ii i ii i ii i ii i iiiimimnmrffi sfi^^ 




HJiiLi- A-:i1. : : :->Vt.-': : i.O?C! mi :>••" "ra^n nmi Ad; «:>:.-?. ^ii!;!;:"^:*';. Sijft:. F:*r "ua! 




m i... ui rmmtmi'i «tf*f •* 
H'Jilft- A-i!2: ! C-r.»/aP7 '.v?v v- Onnt l : rs-n:i arid Akjisk t«:i:;, Fjewwuc « 3iOs Pus'.-'!'*:! 




;i?r;r-- i'-sv }i;T:Jr\-j ¥;i\'sr.v(\ i.ciiiii 1:1; Ei:si Fssmts :s:':!i .'tdiitt.ls;rs:. il-.fi'-ii'a 3-»6. fliilii; 




:~":Ri;rr iw>* ivi.vij : : : levied i.:»)d t:i: Zuul FiHU'.ti a: -C .'vJ\iti.vis:ii. 'C:-ui> :! ovr. Putf/lii'. 




F=i-j:ti A !■•■. 20. : '.i:0 rurwaffl \.n", ■-" ■rmnt I : p»-:- JrrJ >«c:jm;:t:::;, D-:v# s 3rJi:. Pi-r-rirJ.? 




~rzs* A--25. 2'J !'.'£* S lor-'.'am '.C^ -" *-"nl I : rs— s s^d At; inula: a. D'ivKi a!-;-ft. riiai-'l-r-t 




i -■•i-j-.rp »i-:-i'- Ai^i^O^i-v/an; :.«C C-: 3t:»1 Fr.vn:: i.-r-J ^ijOMie:-. P«=ei^~i-i- ^H-. fK-i"SK 




:i niin 7 ^..jiii 2i:7.> 10 -nrwr-d l.tmti tin S**: ?:uiifti aiiii .-.J:.:i^- i -'ttbi^'t^r'S. IHCiB 




F:i)L!s A-2B. 2C7/210 "ii.'rt'i/il Load :il! 3iai riiiiiM ;»*: A-Jjyj.js.-t ?»;»:j;;s^tj|:rt*i: Si:fc. prn.7i-:j! 




inure A-I-H: UH'A'ZiU : : •:-•<« en i.-:--:- on i*e <£':=■ *ama and A^LaSt-:*. r-'Hiiit-ii-i"-. 3i£. : t!. i-sitii-Tui; 



ii i iiiii i ii i ii i ii i ii i ii i iiiii i ii i ii i iiii ii ii i immmmmmmmMimmmi i i i in 




rsi-JM! »VS; . rW'.VaflJ LOUO ■:-!'■ ---Sat 1J3-TS anfl :'-r" ""^hion l'''iv-- > -'.ida (i^S*. i : nr ■ "if.:: 




F:'jii!« A -3:». HtlsViiii-l 'i.Jr.:i J:> SJ-iiH £3->: f'v ".'Sat 0-l=--™ Oli'-'IfT. Hint? i'-Jinr. : : T~"f!t:t 






iit;:t;i 




;""? «-.'- : '?"i":t'{l LOHtl W» ,'til-'. iiUCV. Una !i-i~ 'JliSlliii!!. Fiiidullijtil a S::i«» StKi:. ?:«;: ~t;!;l i 



ii ininin i ni i iinii i iiii i i iii inini i iin i ii i ii i ll l ll l ll l l il ll l li l l il ll l ll l l il ll l l l ll l ll l ll l ll l ll l ll l ll l ll l ll l ll l ll l ll l ll l lllll l ll l lllll l lllinil l ll l inilllllll l llH 




3 tSCftj 

!!«3 38:58:: 

.....«s«-HS»a!- 
msmastte 

m»:iii :::: 



■ijium r* 




\tf\:tf> &■?&• FlnnrFnn Arrja:::;. I.i:fi ?'::::) Sita-.O-itttall, Pur. Ts;!,: 




f.<i'.:~: ."•:•'. Uisat r; <hC:i. L~" ViWil Sii: C- /tJlil. P'i-'-ihiS 




Htlli!" A- LI'; :.--!?.t Av-IIWsS. Uilr 'V.\\ K-i^.O'/iiliil. :-:-£l--!*irL: 



l iiiii i ii i ii i ii i ii i ii i wiiiimi i ii i ii i ii i i ii ii i ii i ii i ii i iim^ 




Figi iie: A • 3S: Fe«i ?utt »V $ H* Li-R Fi til it Sisii L Fte ~«ii [ 




Fiywry ;V:S. Fluid Fn:i todsei "..•='; "(old Sr-s:. ? : ;.'Sl •'[-*• ; 




Hfliil-f A-i;c RMf-'flnA-Xf-y : _~:5 : !!>r:LoS:i!. Pr-;--"c:b! 




Hlffiai 
tnSUilt l ta 



' fours A-i«: Moor --'an *»»■-■:) w -.-=•* worn v&hi. {-'iia'-T->j: 



ll»l»l»I I Ht B mBm i nWf l BI4tHW I MIBlllMIBlBB4rHlllMll4MimBHllBMWWlBlBimMBtttllUlMIMIIIIIIIMIIIIIIIMIIIIMlM 




Pi(|i;rK .':<ir.: Sea: /ttu:Fi<:: : i.cfi ?'".;u\ Etav PmTv.tr 



mmmn 
ma : 

snaea 

iSHSaSiU" 
•HiiifiHU 

mmmn 
raaasa 




l u l ll l U l ll l ll l ll l U I U I U I UUl l ll l ll l ll l U l ll l lllll l ll l ll l ll l W 




3a8SBBS&J: 
pgBggB3BH 
:ISJHJSs3i3«iiHH 



.....a 

fSsmaaaoBL^... 

;8aaffiH!ffia?!aa?aa^8aaa£&HBB 
HSHB3IB8«J8H3BSr "'" 

iafajaaaaim&maaaiiJfaa..... 



..-.-„ ..„...„.:HS 

BBHiaiSiiaiUailtlHJtia-Hi 

S&liiffi&BEiSSHSEKaS: 

BiESaaBiBaBaBaaaaaBr 

aiiaaiiaassaaaiaaEaaaa 

aaaaaaalaaaaaaaaaa: 

Si3JmasHl8a«t«l:U3«Ki:!: 
Saai:H:UHia!a3jaJ:!fi2i::? 
taiHI»BHOa3isl;:«H::i:: 

sasaKiaaaaartaaaaaaaa 
jajiliaisiisaiaaaaaaa: 

iHj3JSiajHiHi:Bt:: • jp.ta:: : :i 

alajlaplaalaisaa Y 



iaaasa^aaBBaaaaaaaaaiasaaa? 

HtHHHS5tiH!Ha!:HH:HirJil-!itiiiili;i!;Hi:» {!£!•, J HI J 

^•"-^aaaaaaaana-aaaaa 



•araaaai 



aepa 
•aasasaaaaiaraajaaa: 

aaaaaSaasaaaaaaaaafaBBBi 
EBHBaaaaa'araaaaja; a* 
iaEBaifeaajaiaaasafeia 



aaaaaauaaaKaaaaaaa* 
aialaiHiaaKa-aas-i: 



aai 



HSffiiaiaaaaaa 
aiaaaaaaaaaaa 



ft JiHiliH IfHHI: li!t!HH:£H£ 



i-aa; 
iiaifiiaiaaaaaiaiaausias: 

WMW8Bt&gSI3B& m 

aaaaaaa 
aBaaaaaaanaH?: ... 

auua 12 t!!!!!: !t:it: nu:: 



musm/wasm 




pasffiffiiialgaaHjaaaajffiaialialipaaHllali 

1aja5maiaajaala3aiaaMaiaiai.' llm8,,HS1 "* m -** m ' 

i^aiaaiaaaaiHalaaaipa;^:: " 
laaaa&papaaaiaaffiBjaa*. ... .... fc 

aaaasMaaaaaamlaaaaaiias 



iaaa'fair Blaasaaaa; 



;aaaja{aaa«:tKt:st«tat«ttitstii*ti:a: 
an-HataasaaaaiaaaSBH-aaataaai 



tthtt: 




aa-aai 



ilala 

i|:H: 

iliila 



iaaiaaaaaa-tnia: aaaaaaiaaaaa 
iaBBHaaaaaaaaLaaaa-aaaaaaa 



taaasaaBaaaaaa aaaaaaaaaaa: 



Haaaaaaaaaaaa 



aiaa&jffiaaar 
ami 



aaasasasHSBHL. 
aaasaiajssanaa 
aaaaaaaaaaaaa 

aaaaaaaaaaaa: 
aaa;aiaaaaa»aaai 

BBaBaaaaaaaaaaaaaaaBL 
iaaaaaaaaaaaiaaar 



ataaaaiaaajaa 
wwaaam. 

iaa^aa'aiaiaiasa^aaaaiaaaaiaataiaaaaiaaaaai 
aaaaaaaaaaHa 
as:.:::.:::::::..::. . 
■" uaaaaaiaaa 



saaai 



aaaiaaaaaaaa 
ataaasaaaaaa- 
aaaaaaaaaaa; 

aaaaaaaaaaaf 
. aalaaaaaaaa 
laaaiaaaaafi . 

•aaaiaaiiaaiali 



iiaaia-iaaaaianiii 




aa- %kt-i£\$i swats® ajaataaaaaaaa 

*a» ?.:.; *:.'■"• ■ *•-*- aaasaaaaaai-aaEnno: 

aaaaaitaaaajaaaaialS 



iffKj : 

:::h: 



■u-t U'Uil:.*. 



i^A A 7j':.j , i'r , »Li-iH 



iaa&&KBlBlH 
aaia-aiasiaiaasaaaaiaiaaaataiaiaaaaaaaaa 

iHaraaaBBaaaaHiaaaaaaa^aHBaaaa* 

a^aaaasajaiaiaaia^aiaaaaiai 

ia-«iatai!aajaiaaaaaiiaaiai[: 

aiasiaiaajaaaaaaaiaaaBimai: 
" ' :: : ;:T5ajpaaaiiaaaa|aaai; ' 
aiaiaalaaasalaisalaaar 



jtmititainHimimttiitiuiKiJ 




i«a:a:ja«a:::!R::::i::::::::::::i.i..jaaaiBaaiaiaaaa8a 

ii:a:ajia::aaaaataaaaaaaaaaaaaia«!H8B8H!aa»a8 

a-' '•■•• iri '" ::!:::::!s:!snj: " : -^aa»aaai!aaaiia{aa8a!a{ 

•aaaaaaBaSSHEaaaaaaBi 



'■'■■&."• u --j ': : ■:->" lt nr- A-ir--.- :-\ -.en ; r:-* tieat. !•"*-; c-si 




|-: H -:r*.i*-J:}: :' ■>" :> a r Al" :■'. t.Pft I Ivr" Jeat. i-v-vl si: 




r-cu-iA-IS. 3i:it> iV.d\ai : .*:f. rstiiil Ssu!. »nr "it;:: 




F . ^L! -r A- 5L\ 'S=S> f ft'i • !0! _* ? . r! (J! !t Irs s! . r-'Cd I- ": '~ii 



i ii i ii i ii i ii i ii i ii i ii i iuii i ii i Liiii i iuii i ii i ii i iiui i ii i ii i iiiii i ii i u i iiiiiiiiiiiiinmmmmmmmmnimmmminmmmmmmmmmmmmmmnmmm 




« ii j itl ir A ■ al : F rOtjl y »n s rV •:) -ci I .{: •? r : s;i :«. 3 mi !. Fri- "ut; 




38 SHS BSttHHUHH HS 
: i{5ii!s A-ba. WiMir -'an r»:*-:;--c- 







F-iju*.!- >».=.•. .-T.fl.li /ir.-Kr,r :..r-.r front :i-a?J. i »(■•- -Jin! 




l^il'T" ^••>- ••~.^\ ^i'-niyf .^.~ i:(,ri| ;|j.=t i»CHt-"'~« 




Fianrc: .-■■. f>5 P.twv Pari lincAwt'.:. FUs^: ? : n;::t .^.jja: f>.w--ti! .^n-Tnv 




l llllM»l» l »lllllllllllll»l» l lllll l ll l llllilllllllllllllll l ll l llllllll l ll l ll l ll l l l ll l ll l ll l ll l limHi l l(»lltt l B l l! i m 




; ll l l| | ll l ltlt tl ll l H i tl lll Htl l ll l tl llH ll l ll lf l l (l ll » 




{Hills ili^HII IM^'S 

ttttrnm 
s&sahaaii ...... 



: JfiSE..,. 

««S «aSS!J3« saps: 

:i1Hi:niHKH&i;..... 
:EL:8SailjJaSfS6W ... 

wn&wmBBBBSsasL.. 

KB Si ata-»B3iHj8i8a SBffiu 



5 5SSSH! 

a aaf asaaa s«s ass.. 

••Hi ::■:■::!:: :::: : -:::::ri 



irJa-Hij-i::: a»H3L 

ssaaaania* 

BBB»a :HH B3B: 

Haass aaasg; 



SJS«a$ 



asa aa; 

ai-aiaa ,.„... 

m? memmmtsassst 

mmrmmmmmmm 




::::::::! !: •'! :■:::::::::::: ::::::: 



I tn'.R'A-!>«: ;>■--<- i'an A - -:---:--. «w-i = : •■!-■? V:sn s . -'re- !-•:•: 





F^Lrs As 1. "SisSlt f»j Ci\L: Hkjiil rl-j.-r: Sun). F*:« Tea! 




-l»U!e A-'JH. Sri: AlWJillJ. IKiJ'.-.i Fltii'-i 3fcbt. J^l-Tisi: 




ijiiHfi A-ttfi ! loori'an "!••«: 101. H\\\W. l-r*** Seat, (•"■i-'-iidi 





: iS!S<H!B!aiagi<:i:il!:f»::::::i 



Hyim: /»-fi5: Sr-sj Andini ^iiyi: Pinr 




i F:3;.fii A .55' ?.««! .f-r-.r=-.c>--, f^srr .''mot I : -t<-" "opl-'issi 



iiiiiiiiiiimwMMMMMmMfflum i MMWPwwui m mM ii ^ ^ 




aaaaaiaaaiaaaas-iL , 
: aaaaaaiaa aaaaa ja&is-aana; 



;J£sslHs5Hi ::::::&.: 

jasaasaaaaaau 

383338: 88888: 
«K{fiia:| 05::!::;;; 

j.i4.i4«~i* i-.ii.i.4,i t ...,iiw^ii 4... i.. ..jii.ii.iii.i.rtsitSiHHJ:::::::.:: 

jHHHm-Pjl £88*88:88 »B«aBg»88a S S *U«jlra.Sap l .«Sa«i! ::!!::::». 
tittiHiflJHfiiiKtBHI-iSiSiHiS aa8:85£8882a3 8 :r:KlKM:ffi:::Ht:::::HJK:t:::::-!.:JV 

lUmmit :HHb:p.ii!8;iH: 8na8a3-aj;88!8a":a8aa-a»a8-a.8::8H 888885. 

a 'i&aaaaiasraaaaaaa asaaaaaaaia si ;; a aara. aa; aajaaaaj a a a;8 

iaaaajaa. iaaaaaiaa aaa-aaaaaa; a aai-aaaa a a aaaaaa-La a 3a 
^aiijaiaiaaa&aiaLiaaaaaiiajaaaia: a aayaasaaa aaaaaaa ainaa 




EiaaasaL-iHsaaaaaaiiiaaaat: 



a aaaaaaa-a aaaa'raaaaajaaia&laaJ 

aaaaaaaai aaaaajaaaiaaaaaaaa-ai 

faaaHaaaaaiaaahrj.aaaa'irajaaaa^^ „...„ „.„.„-...-„...„. r ™, 

iaaaaaaaa aaaaraasssnakafemiaa a&8Haa&«aaa as aaaaaaaaaff auaaiaaaa a af asjaipa] 

I : !'jU:b A-Uy. Hitiili "'JjIi /'jV.-.ti;- rfcy's! Fsifs. Si:;!!. Fm-Tixtl 



_:::: aaaaaa a 

... ;aaira^as88$a8aas3a.;aaaa:aasa8a.8 
iaaaaaiaaaaa aTaaaaaaaajaia-aaaa :: : 
ml aaaa-aaa iaiaa^aaaaaaaaaaaaaaaaaa 



aaaa-aaa; aaaaaasaaaaaaaai; 
Hanannn" 

" - aaaaaaa isaasaiaaa; 




: WBttBBl 

: aaaaaaaaaa 



; aaaaai 



aaaaaaai 
aaaa aaa? 
aaaraaai: 

aaa aaaii 
aaisraasi 

aaaa*. 

aaaa aa- 
aaaaaai 
asapaaji 
aaaaaaa 
aaaaaaaL 
naaaaaaiHiL 
aaaaaaig 
aaaaaaa,: 
aaaajaaa^. 
Haaaaaa: 
aiaa aaas 
aaaa aaaa! 
aaaaaaa;; 
aaas-aaaa. 
aaaajaasaa 
aaa aaaaa 
aaaaaaaL. 
aaaaaaaai 
aaaaaa; 
ismsm 
aaaa iaasi 
aaaaaa 
jaaaaa: 



;aaaaaa-ffiL. 

.aaaaaasi 
•aasaaasE... 
•aaaaaaaa* 
.aaangaaaaaaaai 



r : KsUre A--JU; I'-OUl r'a'i SHClUM. Hill!! PlC.-i Stsal. R-il-Ttifc! 



iiffiWfflmffiffi i BmfflmmffiMmifflmwmffiffifflmmmffiffi i BgmffiffiMaMMBiffi i ii g m i i^BSii i ti^ 




?ir,i;i* i:.i\it ^ni iirohw. - : iijf"t ! : rc--- :;aal. I-V est ; 



uwmm 




Ffoim ,!..7;i: Ji<r^rAnnn?r, iV->" ;' -*(»ni ::-:•=■. Pimt-'l-r 




J8SggffigS8l3«!Bggg: 



:tti«t|Hil|fHiL«ii:H1H1 




"msmmm:"'.:.: " 

pH1&HlHHiSH$IHS 



mi 



"mat 

JOBS 

JIHS&gS! 

intztnxttnxn 



iHifgiHS 




FlljUltr rV?" RlMM r^H Ai!s:l?ili ?*!()!!! P iv'-! SUiH,!R''<4 T-iil 




: ii!ii»fl Ar-72: Moor --'in «jv:!5t>i Hs-iM \-i-:--~1ieal. I =■•:-••• !"at 




R'.iuru a- ;•'_•: Rooi P«;j .'y-chcia. Pi-m 3ii-:. Sri«! cuisfiii.-.-: ir-vshii Ps« Taa ! 




:■>".•:■ e ?'.-r!- ■■!:'•:■? K:v«incrio«j. \K~t-.- lim 3tmi e.<sV=*- Owi^i/r-iit-Tfet: 



II II II II I I II I II I I II II IU I II I II I I I I IIII I IIIIIIIIIIIII II I II I II I II I II I I II II I II I II I H I II I I I II I II i ll l ll l ll l ll l ll l ll l ll l li l ii l ll l il l ll l ii l il l ll l ll l ll l ll l ll l ll l ll l ll l ll l ll l l 




Fiijcri: A 77: .1t-2: hnalmu:, F.;:;if &?.r Stint r.;ij-*.r-.- O/nr?;!. r-.-fl.7ifs: i 




Fkuiiti »\ 73. n«:sl .-Via-sKi;. Rctr S««l, Era: C.:.r,\:ir.r. Ovtua&i. Fn.-.t-T-WJ 



4»lHlHlHlHlHlH1HIHW»HIHimHBI>IBBIinHIH>HIHIHIHIHllBWH»Hmi»HlHimmWB 










Maaasa|g^mmiga 



Pin»« 






;::::::::::::::::.;^ wiijij»tigf :, 

yilliiliiiiiiiiiiiiiliiili. 



i:i:tii:titi:::i:ii::i::i 



>i!iiiiiiHii£B^B!nl:i3iBg 



H:;:i::::::::::Hi::::i 



:;:::::::::t:taw 
::HtaiH«HSIHi 






... *iiii& iiijili t: :.:: : : .:•::: 

ir::™--;!;:!:::::^::;!:;:^;™;^ . r "" ,:: " ?:!; " =• ! " :;: ; :: '- 

JS!S!»!H{:S:PJi<a!rH£H!S; lis:!H s =::■:- 

aaBaweBam t 

KKH!3litfti!iH:HHUH:Ji ..... 

JHISlfaHli i. 1!-.:' ■" •■' 

^Hi!H*aSniHJSf:liTliHJrtt=:{; ...i.a;a;:j«t^t:a:::::::u:ttt'-'' 

isipia!B«p3!sms3ia:: H-:nrar:9i"«"fi:- i ::..fit 

^SHJHpJJijHSHiHiHjinSilHiHHi-iih !=K::IHI «">.. ... ..... mm 








■«!B:»ji|y««;a.IPtS. q iHr^8 • 



Y:r,<:rr.- h.-M- :;;?f,{ u-rj-.rr -{r :3r Hipflt. J:^"OlJS«l!tin. l-"f - " BSt : 



r iui.«.«.ii.u.;iui^u;..t.H^i..i.;i„UH.i..i;.H.H.i..H.^.u..i.i..^a.u.....i.i...i.i...i^i„.... 




Pin^n? AJW: H.?.^r iinchnr. : : !«fir^.n?it. fsRsn; lighten. Prst-i™ 




ijiltjOjItiJllilHlHtiiiJi;:^ 







:?i!H!HiHIHiHii!Hi»i»::;i=;;!;;i;ii ::: ; : :::::::::::: 

{Hi:KiHn!:i!a»:: ; ::::^::;::;:;:^::;i:;i:;;;;:;;:;;:;: 



Em. 



Sm^;»i»;:^:i;;f!';i : ^ : --- ,: -' : !;;;;!:;!:;::H:;!;H:Hii; : : : : ■ ..•::»:»:tKiK:::;:-#Sl:«:SSffii«iHil 



S 



stt.-t::hti: UHJitii: ;. :!r: :i_. 



. 3ai«iiii^miii:«StMiaa!S-j«iaiaai^ai*aiii!Kts^HiS8aiHmatatBsa:ttr 



.£«!*:■}£ f$$& alOiH.. IIIIEI? ([^liiliJli i. n: 




Fkjutit A 8<S. FIikji Pari >V.cl:i:r ^tsiit 3t:;d, HaaiOsKiifcn, PerJ Tj:r.: 




•W" . •"' - ■ " 



- '-:r.t-fl a-.:% '.teat a>:.'-:--. K* =■-• 'itjdL Steal C-.si-x^. ?;«-T«=jl 




Nurs A-lwi: ;■-- onnhor. :-;-»ar :•*:-:•. lieat Oums:;--:. rOil-'l"«L 



i iiiii ini ii i i inn i iii i ii i ii i ii i ii i ii i i i iii l ii l il l ll l ii l li l ll l ll l ll l ll l ll l H l li l li l l l ll l li l ll l ll l li l ll l ll l ll l ll l li l ll l li l li l li l li l li l li l li l li l ll l ll l li l li l ll l ll l l^ 




ammmMmmmmmw»ra m mHBtiHatiffiffiMtttairatimttimtimmmmtttmwmai * muM 




Ficjmr /;.SR- Sflf.: AiwhHir., Rnnr . c --_.v • nf- fipst :;;a,-.< :;)•.;««=::, I : * -»-":«=! ; 



=aiiiH£ramxHin!iiHH#BiHig|m& . . 

:Uai8£H&ffi!gfflB^$H^&ig8<a 

aaaa-aaas? 



a-aiasi 



K.Sd3i: 





UBSeB!: 
tSJSK 

:n:*KII3BK3K 
HH* 
« k »ifiiiHJSi?Ji 
" B !»i"!5i:-iHl£ 

JSI8SWBSBBL t »~ t 

Jji-JSHiHI-HiS!--..... 
§{3«««H2{ai3!IHSir 

Haa&BiffiOIBHgBSBt 
••!«KHt«:a« 

sasaaaaaaaaaaaHaiaa 
aiaaaaaiHagssaasasa-. 
aaaaaaa-aiiasaaoaferd 
KHaauaaHaaaasaiaiaa 
faaaaBaiHaaassaaa 



••asaiasaasaiKiaaia 

aaaaajHa-aiiKasasiBiHtt 

aaaaaaaaaaaimaaaaa 

aiiiaaiiiiaaaaa 

aaaaiaaaaaajiHaiiaaaaHii: 

laaafaiaaaaaia: 



aaa-aa-aaaaaaiaaiiHlafa 

ssaaaaK-KiSHaiasasHSHa 

aaaaiiHaauiaaiasaiSaisia 

aa-aaa-aaHaiiaamaiaia 

aaaaaaiaaaaaaaiaiaSaia 
aaaaaaaaaaaaaagaaaa 



•,pr»t fool; iV-Tflii. : , mn-"|=« 



aaaaaaaaHaiaSHBHs ; 

fjiaiasaa-a-aiptSHajia ; 

Baaaaaagaaaai&HiHaaiffi ; 

««• saaaaaaaaaaa 

la'aaaaaaafaiHaasa 

::ta£aaaanHiHaiiHl 

-imttumtmunHu 




lBMM»imffim««m»}«MmMMtt«iMttim B a»BimMmttitt*tiMttiffimBimtHmw 




Rtjwssiv-S:'!;: Peer 



fln.-ir :;rrrr ?,nn't fcfT-l:', '!"■-?!-'; i-r.f ; 




ri'juiu A -92. F1cj:h Pi-: Aik;|ici. Rtiiii £::at. ;.«?» f.rsrrlnt* •V.r.t.'Cn^r 




?kj.'s: A sij. Hc;ji ,-V:r>jr Ret' 3:?:i:. :.<tS .~..~,i* P-'f-is. i'r,i.':'(jat: 




HyUlti . V«M: Ss&i AtttdujL P.t&r Zv* La ft Sex 3:k-x PnR\.Tf,r.i 



l li l ll l lHhl llllllllllllllllllllll l lllll l ll l lllll l ll l l ll lllll lll ll l ll ll l l ll ll l ll l ll l l l ll l ll l ll l ll l ll l ll l ll l ll l ll l ll l lilll l ll l ll l ll l ll l ll l ll l ll l ll l ll l lin 




~c-.i-:t A 05 Fi.-.af Frt.*- Ar.riirir, ftp"? i r .?-?". . -?s {!«»: Os-"- 1 - : ■'{?-'!■*• •" 




I Pkj;i:i: .-\.ili): FlnnrPjir. iirtrth?:r. 3nnr :>nfit |,nft .'>•••-': : 



H3S 
t:::t:tH!3!3!£ 



l»ll»l»HHIMlH l BlHW»HllllHlMW>ll>WHimil»lllWlllllHlHlHlimmnWB»BlM»MW»HlWHlfl l HMrB I H l l^ 





FinurxhSfi- >\nji( A r -r.r,r ^SHrVaHt. Left iJ-rK 5IHCK. ! ? C-dl- t-jriL 



immmmmHHnnmii i ii i H i ii i iHH i minH i it i ii i ii i ii i imiiii i ii i ii i ii i i i ii i ii i Hiii i H 




Figure! A.jlfl- Pinnt F-m imnlint, 



untnttv.: 



■"')>£- "feiii 




■w::i!!ir 



! tnHmma i «tmum«MmmMMMMM««mmM«mMmmraMM«IHMMMMMIMt»MMtB«MMa<H 




' I'ffllihrA-iOl '•'•#■# Aj-,;i\t)l ."ma\ 3i:it!;.Li;tl:Sttai 3u::k. Pn: Fj:r. 




Figure Ai.il W: ;•;«•• "Riihor. : -tear :■*■,■. LS't (-i<i.~. Himr.. rittA-itini 



l i tt i fiiH B iBiiHttiiHiHiHiBiHiiffliHiHiHtH^^ 




i'giPH A-* ; .i;i \'\QQl PEv.ajVJhcJ!:!. Kiw !■■«; ?2:t|ri! E.*^ 3:«* Orc-nl: ^-T?" 




■■ -jM'ftH^: Hfciif H\jr':A'!i;iiL-t:>, P.i-Jjf H«i::i -liyftl ?.#:ir =l;u:k f~fira-. -'■««- "fist i 



S mi«l»MUitu^iBffi i BiB»aHUflffl^ 




mm aajuiKmnjnmiiuu ji«ittttammmwut»m««t|«R|}BRt}st}|}^. „ , 




i'KKKf? V '.Ui: l-»ff-Arifi»i-??B. K-r.V 'ied ! , PUii'ti J:^i.3ut:r. 0-;«!vsl.P:«i risii 



IfflmmilTlBBlfflBinfflBiBaaBnnafflBffllllHM^ 




Fi.-|tni; A..-.Q?- Plnr.r •:•?:* arc^Or. : 'Jfi«?":.;*:U Iv:-!'-- Ut>a! £ ~:k. »«.••"! tisii 




F-atitK A'fJH: Floiii P.irr liiwhrir. :: 5«nr ^»at. !<n"n$sm Uc-:K. K-ji-i'iSil 




Fiijuie .VI Oil: SsjSArifihw, Ran: 5.w flight :■*« (M«. l-W-'ftKt 




Figti:« A 1-ifi: Sr.tt A.inh«r, Rjinr ?-?-?: "*«|ht :i™- i.iacK. (-:«!-) * ". 



Timmmntmmmmmmmmmmmmmmmmmmmmmmmiifflfflfflmmm^^^ 




Fig::fti /V ■•■ P.ww ! V; anchor Near: ; *a!. I'":tjl:i ?i:iit EaCk. F : s: 




{SHEOUciJ-i:: 

" 



- !•:??.: ;••—: H:piity4«3ucLPi:ai-Tst 



UianiMiBiniMfflMBMBirwBmmMtttM^^^ 



""I?i=i?i5i*?i|?in?i?ii???iin^????ii?l=! T^???:?!? ^^M^^^IiT^ITSs^i^-Ti?? 




riyaia A-*-':3. See Ms:-\;>:, Rrijr si~ '^{jiit'i'^: fore*. Vl«-" Vast 



ii::H1iH!:iHIHi:i:Hiit!; : 

t '«l!Hi!ii!ii:HHIH!!iH!IHLi 
BaaaBaaaaaBaSHSaBaaBB; 
aBBiBjBaBBaBBBBBaB>r 
iSaBBBBBBBaBBBaaB : . 
i=l:=iiffiHi!!:?!i:ii!«liHi5HFB!i 
BBiBBBBBaaaaaB " 

saiaaBaaaaaE::.: 

::|t::::||:|tH)!siHtHH|t|: 

lajaallaljalllxal! 

BBBBBBBBIBBBIBBBi*. 

aaaaaBiBiBaaBaaaBir 

HBBBaBBBBBaaBiSB 

JBBBBBBBBBBBBBBB 

BBBiBBBBBBBBBaaB 

BBBBaaJBiSI 
fiBBBiBBBB* 
WBBBW" 
:!!i:Hi!BSS»»»::::»»:»: 

:::{:*«SSHffiaiS*Sfi«fL. 
:«:::«:«:5«a3!aS«ai:!:: 

aaaaaaaaaaaaaai 

•aKB-aaiaaiaaaiiaa: 

;aaaaaaa 

BaEaaaaaaaaaaa:::: 

aaiaaBaaaaaa: 



»a»aaa 



a:B*HS{aa!::i::i::i:i::i:: i 
i!ai«a«:!::i:::! 



aaiaaaaaaaaaaaaa: 
Baaaaiaaaaaaaaaa: 
laaaaaaaaaaaa! 

aaaaaaaaiBBaaa 



.......... 



SHaaiaiaa-a 
mszwa& 

Baaaaaaa-aaaaaaa: 
aaiaaaaaaaiaiaaia!: 

B2BaBBBBBS 

pjpaaaasaaaaaaa-: 
EJailaaaalaaaaama 

BBBaaaaaiaiaiaiaa-a; 

m»::!tmtm:.ii: 




r -:■«■& «-m; 



HA A! 



aaaasaa 

•SIBMW&BWBm. 
••!«: WBBBWmSBBBSs 

rite:-. Sti:::- fnwil Rig^R itn.it i : ;s,-«. *'PS--' f i-Bl 



■HfflmfflHi;HM4MWWa4tHH4M4Wt4IHn mK:&-;fc-&-;K ^ 




Piyuii: A-V-5: Finer Pan Ar-r.hc.r Mew .;* a t, £-.--.? <; fia { jl.vI 



r iw-{: A. i if. Fiwsf Fs.-. An~«fK. !'<?«■ :J~f- i{lflr,1 ;.^H yjLK. PedlTii. 




hUrtlitl^Wftttsti ffi ffiHl^&U l flsfiiljmmtum m mM^^ 




Fit] ill.: /.. : !? F-tur hr.r~.nr_ ?l~r,t Zw,i. I'off-.i :[i-*{ !.!=■: k. "V*-"-tjfil i 




«JS8H:U«JHinjniiH!aH::i::IIHt 

jaiasaaaaaaaaaaaaiaaaaaaaaaa : 

:isaa*a;aaaa»aaaaa-aaaaaaaaa!aaaa = 

asasitaamaaaaaaaaaaHaaaaaaaaaaaaaa: 

^m^ssffiSiastmrnsBaiima-uaiaiai: ; 

jsffis^asaasaaaaiaaaaa&aiaaaaHaa: 

^aatmaaaaiaaaaaaaaaaaaaaaasaa 
laiaaaaaaaaaaaaiaaaaaaaaaaaaai- 
^saaaasaaaaaaaaaiaaaaaaaaaaaa:: 
aaiaaaaaaaiaaaaaaaaaaas- 



iaaaaaaaa-aaaaiaaaaa 

28S5:aa::«:a:«:»5HaK»:l: 

iaaaaaa-aasaaaaaaasaa 

iiaaaaaa»;aaaa;aaaaaa 

ajaiaiaiaiiHaaaaaaaaa: 

aaiaaiaamaaaaaaaia 

aaaaalaaaaaaatiaaa: 

aaaaaaaaaaaaaaaaa 




laEaa&aaafiaaa 

^aiHlaiaialajaiaia! 



aataaaaaaaaaaa 



saaaaaaaaaaaaaaa 
gaaaaaaaaaaaia::!:: 
amaaaaaaaaaaaaa 



:HIHI£H!K!HiHS 



aaaaiaaaaaaaiaa a; 
saaaajiaaaaaaaa" 
aaaaaaaaaass 
aaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaa 

H53aH!H«H«iiH:»a»H!Hi» 

atgaaauaaaaKaaaaaaaasaaa: 
aaHsaaaaaaaiaaaaaaaaaaaaaa 
asapaaaaaja&aaiaaaaaaa-aaaaaaaaa 
atiamiaiaaaaaiata&aaaaaaaaaaaaaa! 
rnHjamaanaaaaaasirdsaata-aiaaiaaaaaa 
ataaaaiaaaa-a-aaaaaaaaaaaiaa:::: 
jjaaamaaaaaaaaaaaiaaaa 

aaaaaaaaaaaaaaaaaaa 
saaaaaaaa-aaaaaaaaaaa; 
aiaataaaa-aaaaaaaaaa-a 
aaaasaiaiaaHaaiaaaaaaaasaaia 



: s^aiassaaaaaaaaaaaaaaaaaai 



aiiiiliijji 




iasaiaaaaaaaaaaa 
aaataaaafaaaaaaataaa: 

aaaaaaasaaaaauaisiB! 
aaaaaa&Haafi&iK 
aiaaaaaaaiagHaaa 
* aaaaaaaaaaaaaa 
saaaaaaaaaaaaai 
saaatiaaaaaaaiais 
taimiaiaiat 
aaaaaaiaaa 
aiaaaaaaaaa? 



laiaaaaaaaaaataii 
•aatamstaauiaasaaBaS 
:a.aaaaaaaaaaaaaaaa- 

;;aiuaiaaia»a!3asiaam«« 
a;ajaaaaa;aaaa»aa 
aalkaaaaaaaaaaaaiaaaa* 
aaaaaaaaaaaaaaaaa 
laauaaaaiaaaaaaE 
aa-aaHaaaaaaiaa. 



aaaaaa 
mmammm 



SHianaamna 
jaaaaaaaj 

aaaalaiaaaaaaai: 




Hkjyie A-" \&. 3aat «j:i:::tjj. R«:ir 3a«t. RxhiSfint &*:!:, "-^ 




iafaaa-aaaa 

• nasaaaa 
aaaaaaaa 
saaaaaaa 
aaaaaa 
aaaaaaaasaa 
aaaaaaaaaasia; 
aaaaaaa; 
aaaaaaa 
aaaaaa-aa? 
•■aaaaaasaa 
aaaaaaaaaaa 
aaaaaaaaaaa 



TimmmmmmTimmxTimiTimxTimmi i ii i ifmmiifmmmm i iiiH i i i iiHi i it i ii i ii i ii i ii i uiimiiiin^ 



APPENDIX B 
DATA PLOTS 



207-KAR-04-005 

















) 


> 




























1 









































































eg 



o 



lO 



IT) 







O 


in 


o 


to 


o 


m 


o 


h- 


m 


CM 


o 


1"- 


m 


CM 


CM 




■*— 


T* 


*~ 









U5 

CM 



spunod 



0> 
Q. 

>> 
1- 




o 

z 
a: 

D 
O 


CM 
O 

o 


c 
o 

I— 

o 
w 
a> 
Q 

o 


c 

0) 

E 
o 

H 
U- 
< 

<6 
<n 
ra 



03 

il 


- 


CO 

E 

i- 


p 
<o 


c 
2 


CM 


0) 

E 




$ 
5 


CO 
00 


i3 

c 
3 


c 
o 




cS 


CM 

o 

1X3 


T" 


o 


r-. 


3 



0) ^ 

"SS z 

Q o 

- % 

a) £ 

I- a 

















c 


> 







































































CM 



O 
CM 



. W 



05 



o q, 



u> 



o 


lO 


o 


o 


r- 


io 


CM 


t- 


*~ 



CM 



O 
O 



lO 



o 
m 



CM 



CM 



spunod 



0) 

a. 


u_ 


O 

z 

o 


o 
o 


c 
o 

■c 
o 

<u 
Q 

S 

o 


T3 
CO 

o 

_J 

+-» 

c 
a> 
E 
o 
5 
I- 

< 

> 
Q 







N 




I 










T~ 


0> 




±s 




u_ 




a> 




b 


CO 


H 


CM 


c 


CM 


5 


<? 


<D 


CM 


fc 


CM 


1- 




X 


■<* 


co 


oo 


2s 


r- 




<fl 


£ 




c 


3 


13 


O 




Q. 



E 
2 


a) 
o 


CJ) 

p 


<u 


£L 


> 


1 - 


,g IH ' 


CO 


40 


0) 


<u 



B-1 



207-KAR-04-005-NC 




E 
2 


jj 


F 


JZ 

(!) 


Q. 


> 






IA 


<w 


o 


a) 


1- 


1- 



B-2 



207-KAR-04-005-NC 




E 
5 


75 


£ 


.e 
o 


0. 


> 


% 


■& 


0) 


<d 


\- 


h- 



B-3 



207-KAR-04-005-NC 





o 
m 



o 



o 

CO 



o ' 

CM 0) 

E 



o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


lO 


o 


in 


o 


m 


o 


m 


co 


CO 


CM 


CM 


*~ 


*~ 





o 
o 
in 



spunod 



0) 

Q. 
>> 




lo- 


O 

z 
or 

D 
O 


S 

o 


rn 
o 
o 


c 
o 

"■a. 

•c 
o 

V) 

OS 
Q 

1 

3 

o 


Q. 
CO 

_l 

U> 
(A 

as 
CL 


Q> 
■D 

3 
O 

x: 
W 

V) 
irt 
as 
CL 



X 
iZ 


i- 


T- 


E 
H 


00 

cb 


a> 


c 
2 


co 


CM 


E 
i- 


a> 

CO 


<o 
in 

CO 


2 


CD 

o> 

CM 


<o 

CD 

r-- 

CM 


E 


T3 

C 

o 

CL 


in 

T3 

c 
3 
o 
a. 




Q 
% 



o 

Z 

fl> 

2* 
a. 




o 
in 



o 



o 

CO 



o 

CM 



o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


m 


o 


m 


o 


m 


o 


m 


CO 


CO 


CM 


CM 


«- 


*~ 





o 
o 
m 



spunod 



o 

Q. 

>. 
1- 


_4 


_i 


o 

Z 

o 


o 

o 


CM 
O 
O 


c 
o 

*C 

o 
to 
a> 
Q 
o> 
£ 

3 

o 


o. 

CO 

1 

1— 

Q 


<u 

X5 

3 
O 

CO 

1_ 

> 

a 



X 
Li- 


t— 


- 


ID 

E 




O 

o 
m 


c 
2 


CO 


M; 
CM 


E 


CD 
CO 

CO 


M- 
ai 

CN 


3 

2 


CO 

ai 
co 
en 

CM 


CM 

CD 
O 


c 
3 


v> 

■o 
c 

3 

o 

CL 


» 
•3 

C 
3 
O 
Q_ 





c 




CO 


<n 


8 


CO 


<0 


CO 


o 


♦-» 


n 


o 


Q 


Ll 


■* 


O 


CO 


ss 


2 

2 


o 


CM 


••z 


CO 


3 


ro 


N 


> 
2 


S 




o 




CM 



£ 


O 
O 


2 


<u 


IL 


> 


■R 


« 


4) 


o 



B-4 



207-KAR-04-005-NC 






a> 




o 


P 


.c 

4) 


0. 


> 






» 


Hi 


a> 


fflj 


1- 


h- 



B-5 



2O7-KAR-O4-005-NC 













- «> 
















CM 


















o 

CM 


































U3 


tn 
T3 

C 

8 

CO 
































O 


E 
i- 
































c 
If 


3 c 

3 c 


3 C 

> u 


> o 
) o 

spunod 


o o o 

W lO 





0) 
Q. 


IT 


o 

z 
a: 

u 


s 

o 


c 
o 

*5 

Q 

1 

3 

o 


c 
o 

3 

o 
To 

<D 
CO 

1_ 
<0 
<D 



X 

1- 

2 

il 


Y- 


0) 

E 

i- 




2 


© 


E 




s 


cp 

CO 

CM 


as 
c 


at 

TJ 
C 
3 
O 

0. 




s 


CM 

O 


^ 


o 


is: 


& 



11 

si 

































" CM 




















o 

CM 






















1 
















tr> 


■a 
c 
o 
o 
<u 
CO 


\ 


































o 

■ U3 


6 

E 
i- 

















c 
c 
a 


> c 

> c 

> u 


J c 
> c 


> c 

> c 

1- <* 


> c 

> c 

> c 


> 
> 

4 


C 

c 


I 

3 C 
) 


J c 

c 


J 

3 












spunod 







IT 


T- 


- 


0) 

E 


C\i 

CM 


o 

CM 


c 
2 


CM 


CM 

CO 


£ 
F 


O 


0) 


X 

TO 

5 


to 

CM 


CM 
S-' 


c 
3 


CO 

c 
o 


c 

3 
O 











m 




« 




ft 






c 




at 


O 


3 
CO 


3 


i— 


o 


o 
o 


«0 


Q 


tf 


-«- 


CO 


CO 


CD 


c 
o 






w 




CO 


> 


1 


N 


u. 


3 


r^ 


CO 


o 




CM 


O 


to 
CO 


o 

CM 


g 




u_ 





E 
2 


o 


o> 

e 




Ql 


> 




1 ■ 


w 


« 


<u 


d) 



B-6 



207-KAR-04-005-NC 



APPENDIX C 
TEST EQUIPMENT LIST AND CALIBRATION INFORMATION 



207-KAR-04-005 









C 








TO 








■o 








4) 








CO 




+* 




L. 




Cf) 




o 




..1 




o 


h- 


+J 




o 


o 


L. 




^r 


CM 

CO 
CO 


£ 

o. 




re 

c 
o 


> 


3 


h- 


0) 


s 

u_ 


U 
LLI 




> 




+•» 




J* 




m 




73 




.* 




N 




\- 




3 
CO 

O 



CM 



ml 

o| 
col 


z 




o 
oo 


1 

CO 


1 

o 

Si 


1 

00 


00 


o 


O 

o 

£M 


P 

O 
CM 


a> I 

ol 

TO 1 

o| 


z 


CO 

o 


s 

o 


1 

o 


i 

in 


1 

o 
m 


s 

o 
m 


i 

m 


i 

m 


i 

CM 

m 


4 
1 


z 


r- 

CM 

-i 

111 

2 


5 s - 

o 

-H 


o 

■H 


o 

+1 


s - 

O 

■H 


5 s - 

O 

•H 


5? 

o 

+1 


3 s - 
o 


3 s - 

O 
+1 


E 


& 

o 
o 

CM 

@ 

E 
o. 

D) 
00 


<: 

z 


<: 

z 


CD 

_l 

O 

o 

CO 


CO 

_J 
O 

o 
in 


CO 


CO 


CM 


o 


O 
r— 


o 


d 

z 

15 

•c 
co 

CO 


CM 

o> 
o 


CM 
CO 

o 

00 


CO 

o 
o 

Q 


o 
o 


CM 
CM 
<D 


CD 

o> 

CM 
O) 


CO 

oo 

Z 


o> 

CO 


cp 

co 
co 

•«■ 

CM 
CM 


< 
O 

5 

CM 
CM 


< 

oo 


d 

z 

"5 

2 


o 

in 

CM 
CO 
CO 


u. 

O 


CO 

1- 


00 

o 

CO 


CM 
CO 

co 


5 

CO 

3 


o 

3 


o 
3 


LU 
CM 

S 


LU 

i 
CM 

a 


5 
co 

3 


1 

C 
TO 

5 


c 

8 

C 


o 

'c 
o 

(A 

ra 

c 

(0 
CL 


CO 


I 

2 


I 

2 


X 

m 


X 
CD 


X 

_l 

CD 


8 

C 
5 


8 

'< 


X 

_i 

co 


c 
o 

■s. 

u 

2 


Q. 

E 

3 

0. 
,o 

~5 
E 


& 

3 
Q. 

E 
o 
O 


1 


O 

CO 

o 

-J 


CO 

o 

■o 

CO 

o 


CO 

O 
■o 

TO 

o 


CO 

o 

CO 
O 

—I 


o 

TO 

3 


CO 

O 
■o 

TO 
O 

_l 


o 

T3 
TO 
O 

_l 


CO 

O 

T3 
TO 

5 




C-1 



207-KAR-04-005-I 



